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[Claims] 

[Claim 1] A jet pump riser support device of reactor pressure 
vessel which is characterized by having such a constitution that 
the upper position of a jet pump riser whose lower end is 
connected to a nozzle provided on the side wall of a reactor 
pressure vessel is held up-and-down slidably in a holding sleeve 
mounted on the inner wall of said reactor pressure vessel, and 
the lower end of said riser is firmly supported on a support 
bracket mounted to the inner wall of said reactor pressure 
vessel. 

[Claim 2] The jet pump riser support device of reactor pressure 
vessel described in Claim 1 wherein the holding sleeve is taken 
as a radially split structure integrated by a bolt-nut joint. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] This invention relates to a 
jet pump riser support device in a reactor pressure vessel. 
[0002] 

[Prior Art] As one example shown in Fig. 4, a nuclear power 
equipment has various nozzles on the side wall of a reactor 
pressure vessel 1, the lower end of a vertically arranged jet 
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pump riser 4 is connected to a recirculating water intake nozzle 
2 taken as the inlet of a recirculating water via a thermal 
sleeve 5, and the recirculating water led from the above 
recirculating water intake nozzle 2 through the riser 4 is 
supplied by recirculation to a fuel assembly 6 with a jet pump 3. 
[0003] 

The above riser 4 is fixed in position along the inner wall of 
said reactor pressure vessel 1, as details shown in Figs. 5(4), 
(o) , (J\) , a brace arm 7 as a soft structure has been previously 
used as a support device to absorb the difference in thermal 
expansion associated with the fact that the riser 4 is made of 
stainless steel and the reactor pressure vessel 1 is made of a 
low alloy steel. Namely, a plane n-shaped brace arm 7 is firmly 
provided on the inner wall of said reactor pressure vessel 1, the 
upper position of said riser 4 is welded to said brace arm 7 so 
as to hug it (welding part 8) , thus the difference in thermal 
expansion between the riser 4 and the reaction pressure vessel 1 
can be liberated by the flexibility of said brace arm 7. 
[0004] 

[Subject to Be Solved by the invention] However, in case of the 
way of supporting the riser 4 by the above brace arm 7, the 
strength design of said brace arm 7 is fully made, but a high 
thermal stress applies to trie welding part 8 with the riser 4 or 



the joint of brace arm 7 because a function of absorbing the 
displacement of said riser 4 and a function of fixing the 
position of said riser 4 are alloted to the brace arm 7, 
therefore it is necessary to replace the brace arm 7 
periodically. 
[0005] 

Accordingly, this invention is to provide such a jet pump riser 
support device of reactor pressure vessel that it does not apply 
a high thermal stress and does not need a periodical replacement. 
[0006] 

[Means for Solving the Subject] To solve the above subject, this 
invention takes such a constitution that the upper position of a 
jet pump riser whose lower end is connected to a recirculating 
water intake nozzle provided on the side wall of a reactor 
pressure vessel is held up-and-down slidably in a holding sleeve 
mounted to the inner wall of said reactor pressure vessel. The 
lower end of said riser is firmly supported on a support bracket 
mounted to the inner wall of said reactor pressure vessel. 
[0007] 

Since the relative displacement caused by the difference in 
thermal expansion between the riser and the reaction pressure 
vessel is absorbed by the holding sleeve and the support of said 
riser is allotted to the support bracket, a high thermal stress 
does not apply to the holding sleeve and the support bracket. 



[0008] 

Moreover, this invention can be easily applied to an existing 
riser by taking such a constitution that the holding sleeve is 
made to a radially split structure integrated by a bolt-nut 
joint . 
[0009] 

[Embodiment Forms of the invention] The embodiment forms of this 
invention are illustrated with reference to drawings. 
[0010] 

Figs. 1(4), ( D ) , V^) show one embodiment form of this invention, 
similarly as shown in Fig. 4, in a constitution that the lower 
end of a riser 4 of an up-and-down arranged jet pump 3 is 
connected to a recirculating water intake nozzle 2 provided on 
the side wall of a reaction pressure vessel 1 taken as the inlet 
of a recirculating water via a thermal sleeve 5, the upper 
position of said riser 4 is held up-and-down slidably by passing 
through a holding sleeve 10 mounted to the inner wall of said 
reaction pressure vessel 1, and the lower end (elbow tube) of 
above riser 4 is firmly supported on an L-shaped support bracket 
9 mounted to the inner wall of said reaction pressure vessel 1, 
the displacement absorbing function and the position fixing 
function of said riser 4 are shared by and allotted to the 
holding sleeve 10 and the support bracket 9. 
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[0011] 

The difference in thermal expansion between the riser and the 
reaction pressure vessel mainly becomes a thermal transfer to the 
upper part of said riser 4, but the upper position of said riser 
4 is slidably held in the holding sleeve 10 at this time, 
therefore the thermal transfer is not restrianed by the riser 4 
and the above thermal expansion can be liberated by this thermal 
transfer. Accordingly, a high thermal stress does not apply to 
the holding sleeve 10, The lower end of above riser 4 is fixed to 
the support bracket 9, but no large thermal transfer force exerts 
on the lower end of said riser 4, therefore a high thermal stress 
also does not apply to the support bracket. 
[0012] 

Thus, since the displacement absorbing function and the position 
fixing function of said riser 4 are shared by and allotted to the 
holding sleeve 10 and the support bracket 9, a high thermal 

/3 

stress does not apply on the holding sleeve 10 and the support 
bracket 9, and it is unnecessary to replace periodically like the 
riser arm 7 in the conventional support way applied with a high 
thermal stress. Therefore a stabilized operation is obtained in 
the reaction pressure vessel 1. 
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[0013] 

Next, Figs. 2{<), (n) show another embodiment form of this 
invention, in a constitution same as that shown in Figs. 1 ( < ) , 
(n), (J\) , the holding sleeve takes a radially half-split 
construction integrated by a bolt-nut joint. 

[0014] As shown in Figs. 2(f), (n) , this embodiment form is 
easily applied to the existing riser 4 by taking a structure 
capable of splitting the holding sleeve 10. 

[0015] 

Figs. 3(0, (o) show still another embodiment form of this 
invention, in the constitution same as that shown in Figs. 1 or 
Fig. 2, a plane n-shaped support bracket 12 is provided so as to 
support the lower end of said riser 4 by hugging it from the side 
in place of the L-shaped support bracket 9 so as to support the 
lower end of said riser 4 from the downside. 
[0016] 

As shown in Figs. 3 (4), (□), the riser 4 can be supported more 
stably by supporting the lower end of said riser 4 firmly in the 
support bracket 12. 
[0017] 

Moreover, this invention is not limited to the above embodiment 
forms, of course, shapes of said support brackets 9, 12 can be 
arbitrarily selected and various modifications can be applied in 
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a range where the substance of this invention is not deviated. 
[0018] 

[Effects of the Invention] As described above, the jet pump riser 
support device of reactor pressure vessel of this invention 
displays superior effects as follows. 

(1) Because this invention takes such a constitution that the 
upper position of a jet pump riser whose lower end is connected 
to a recirculating water intake nozzle provided on the side wall 
of a reactor pressure vessel is held up-and-down slidably in a 
holding sleeve mounted to the inner wall of said reactor pressure 
vessel, and the lower end of said riser is firmly supported on a 
support bracket mounted to the inner wall of said reactor 
pressure vessel, therefore it enables to allot the displacement 
absorbing function of said riser to the holding sleeve and the 
position fixing function of said riser to the support bracket, 
respectively, thereby it enables to liberate the difference in 
thermal expansion of said riser to the reactor pressure vessel 
without applying a high thermal stresss to the support bracket, 
use the holding sleeve and the support bracket for a long period 
without replacement and thus make a contribution to the 
stabilization of operation of said reactor pressure vessel. 

(2) This invention is easily applicable to an existing riser by 
constructing the holding sleeve as a radially split structure 
integrated with a bolt-nut joint. 
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[Brief Description of the Drawings] 

[Fig. 1] shows one embodiment form of this invention, K) is 
partly cut side view, (a) is A-A direction arrow view, and (A) 
is B-B direction arrow view. 

[Fig. 2] shows another embodiment form of this invention, (4) is 
side view of holding sleeve, and (n) is plan view of K) . 
[Fig. 3] shows still another embodiment form of this invention, 
K) is side view of holding bracket, and (n) is plan view of 



[Fig. 4] is schematic diagram showing structure of side wall of 
reactor pressure vessel. 

[Fig. 5] shows one example of support way of jet pump riser, K) 
is C-C line enlarged arrow view of Fig. 4, (a) is D area 
enlarged view of Fig. 4, and (A) is plan view of (a) . 
[Description of the Symbols] 1 reactor pressure vessel 



K) . 



2 



recirculating water intake 



nozzle (nozzle) 



3 



jet pump 



4 



riser 
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support bracket 
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holding sleeve 
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bolt-nut 



12 



support bracket 
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